Objectives: The aim of this study was to examine the attitudes of practicing Canadian family physicians about individuals with obesity, their healthcare treatment, and perceptions of obesity treatment in the public healthcare system. Method: A national sample of Canadian practicing family physicians (n = 400) completed the survey. Participants completed measures of explicit weight bias, attitudes towards treating patients with obesity, and perceptions that people with obesity increase demand on the public healthcare system. Results: Responses consistent with weight bias were not observed overall but were demonstrated in a sizeable minority of respondents. Many physicians also reported feeling frustrated with patients with obesity and agreed that people with obesity increase demand on the public healthcare system. Male physicians had more negative attitudes than females. More negative attitudes towards treating patients with obesity were associated with greater perceptions of them as a public health demand. Conclusion: Results suggest that negative attitudes towards patients with obesity exist among some family physicians in Canada. It remains to be determined if physicians develop weight bias partly because they blame individuals for their obesity and its increased demand on the Canadian public healthcare system. More research is needed to better understand causes and consequences of weight bias among health professionals and make efforts towards its reduction in healthcare.
Introduction
Weight bias represents negative attitudes and beliefs about individuals because of their weight. Negative attitudes and beliefs about individuals who are classified as overweight and obese are pervasive in the general public [1] and in healthcare professionals. Many health professionals, including physicians [2] , nurses [3] , dietitians [4] , and mental health professionals [5] , have been shown to hold weight bias, which can result in individuals with obesity avoiding routine or preventative healthcare [2] . It has been shown that weight bias is present even in healthcare providers specializing in care for people living with overweight and obesity [5, 6] .
Much of the information we have about weight bias in healthcare comes from studies of students in postsecondary training to become future health professionals [7, 8] . Medical students have high levels of both implicit (unconscious) and explicit (conscious) weight bias at the start of medical school [8] , and many are unaware of their bias related to weight [7] . Studies of US physicians in practice have found that 1/3 characterized patients with obesity as sloppy and lazy [9] , 45% had a negative attitude toward individuals with obesity [10] , and only 56% perceived themselves as competent to treat obesity in their medical practice [10] . Moreover, implicit and explicit weight bias were positively related in a study of physicians, indicating that relative to other types of prejudice (e.g., race, sexuality, disability) weight bias is more socially acceptable [2] . This research is especially troubling as weight bias may impact a patient's quality of healthcare [11, 12] .
The present investigation adds to this body of scholarship by examining weight bias in a national sample of family physicians in Canada. To our knowledge, this is the first study to examine weight bias in a large sample of practicing family physicians across Canada. Family physicians were chosen because they are most often the first point of contact in healthcare [13] . In addition to assessing weight bias, the study examined the relationships between weight bias, attitudes about treating patients with obesity, and how people with obesity are perceived as a burden to the public healthcare system. This is of particular interest given the public healthcare system in Canada. As a potential source of concern for Canadian physicians, we sought to examine if perceiving obesity as a threat to the public healthcare system would be related to weight bias.
Our study also examined other potentially influential variables: gender and respondent body mass index (BMI). Existing research has found that women (vs. men) report less weight bias, but still within the range of higher weight bias [14] . Doctors who were classified as having obesity according to their BMI demonstrated moderate implicit weight bias, but doctors with underweight, normal, or overweight BMIs had high explicit and implicit bias [2] .
Materials and Methods

Participants
A probability sample of 400 currently practicing family physicians completed the survey by phone or online. Participants were recruited from a contact list of 22,615 Canadian physicians of all types purchased by the survey research firm that collected the data. Provinces were sampled with a goal of achieving proportionate provincial representation. Most provinces were proportionately represented according to recent data for number of physicians by province [15] with 2 exceptions: participants from Alberta were overrepresented (11.68% of population; 17.8% of participants) and participants from Quebec were underrepresented (22.95% of population; 6% of participants). Participant gender, age, ethnicity, and province of practice are reported in Table 1 . Self-reported height and weight were reported by 208 participants (M BMI = 25.77, SD = 4.76). This study was part of a larger study aimed to examine the association between considering obesity as a chronic disease and weight bias in a representative sample of Canadian family physicians [16] that was approved by the University of Calgary's research ethics board.
Materials and Procedure
After providing demographic information, participants completed the study measures. Explicit weight bias was measured using 9 items modified from the Universal Measure of Bias -Fat version [17] (UMB-Fat; α = 0.73; see Table 2 for all scale items). Seven items from the Attitudes about Treating Patients with Obesity scale [18] were used (α = 0.74). These item responses were averaged with higher scores indicating greater weight bias or more negative attitudes about treating patients with obesity, respectively. Three items created by the researchers measured the extent to which participants believed that obesity is a burden to the public healthcare system. These items were examined separately given lower internal consistency (α = 0.57). All items were assessed on 1 (strongly disagree) to 7 (strongly agree) scales. Percentages were rounded to the nearest tenth. 
Results
Most respondents were white (63.3%) men (61.3%) aged 45 years or older ( Table 1 ). The average total score of explicit weight bias was 2.95 (1.17) evaluated on a 7-point Likert scale (Table 2 ). Whereas the majority of physicians surveyed did not indicate responses consistent with a higher weight bias (defined for our purposes as agree responses [strongly, moderately, or somewhat] on typical items and disagree responses [strongly, moderately, or somewhat] on reverse coded items), a nontrivial minority did (a consistent 10-24%; Table  2 ). For example, approximately 24% of physicians sampled indicated disliking of or discomfort with friendship/acquaintanceship with people with obesity. About 50% of the sample agreed that people with obesity increase demand on the public healthcare system, 33.3% indicated feeling frustrated with patients who have obesity, 27.8% believed that patients with obesity are often noncompliant with treatment recommendations, and 18.5% indicated feeling disgusted when treating a patient with obesity.
Women (vs. men) reported less weight bias on UMB (t (386) = 3.95, p < 0.001) and attitudes about treating patients (t (392) = 2.21, p = 0.027). These relationships held when statistically controlling for ethnicity (White vs. non-White), region of residence, and age range using a multiple regression approach (β = -0.23, p < 0.001 and β = -0.16, p = 0.005, respectively) but became nonsignificant when also controlling for BMI (β = -0.08, p = 0.320 and β = 0.09, p = 0.242, respectively). a Reverse item. For composite scores on the UMB and attitudes toward treating patients, reverse items were re-coded and averages were computed such that higher scores reflect higher weight bias. Scales were modified to use person-first terminology (i.e., patient with obesity) instead of "obese patients" or "fat people" because our participants were practicing family physicians working in the medical field where person-first terminology is recommended among many recognized health professional organizations. Men (vs. women, t (387) = 2.12, p = 0.034) as well as those with low BMIs (at/under 1 SD, t (43) = 2.88, p = 0.006) or medium BMIs (within +/-1 SD, t (182) = 3.40, p = 0.001) versus high BMIs (at/above 1 SD) agreed more that those with obesity should pay extra for healthcare. When examining these associations using a regression approach, the relationship between gender and perceiving that people with obesity should pay more for healthcare remained when statistically controlling for ethnicity and region (β = -0.15, p = 0.009) but became nonsignificant when also controlling for BMI (β = 0.01, p = 0.927). The relationship between BMI and perceiving that people with obesity should pay more for healthcare was no longer significant when statistically controlling for gender, region, age range, and ethnicity (β = -0.11, p = 0.164).
Those with medium versus high BMIs also scored higher on the item assessing whether people with obesity increase demand on the public healthcare system (t (184) = 2.28, p = 0.001) and weight bias (t (183) = 2.33, p = 0.021). These latter (but not former) differences were also present when using Center for Disease Control and Prevention (CDC) cutoffs for defining underweight, normal weight, overweight, and obesity [19] (t (124) = 1.95, p = 0.053 and t (123) = 2.00, p = 0.048, respectively).
Higher weight bias (UMB) was associated with more negative attitudes toward treating patients with obesity (r = 0.66), greater perceptions that extra demand on the public healthcare system from people with obesity is unfair (r = 0.61), and greater agreement that people with obesity should pay extra for public healthcare (r = 0.68). More negative attitudes toward treating patients with obesity were associated with greater perceptions that people with obesity increase demand on public healthcare (r = 0.13), greater perceptions that extra demand on the public healthcare system from people with obesity is unfair (r = 0.60), and greater agreement that people with obesity should pay extra for public healthcare (r = 0.64, ps < 0.009). All of these associations remained when statistically controlling for participant gender, ethnicity, age range, and region (ps < 0.031).
Discussion/Conclusion
This is the first study to report on weight bias in a large sample of currently practicing family physicians in Canada. Although weight bias was not present in the majority of the sample, it was present among some physicians, consistent with previous evidence from the US [2, 8] . It is promising that the majority of physicians did not indicate higher scores of weight bias. However, approximately 6.3 million adult Canadians are living with obesity [20] . Our results suggest then that, even though only a minority of physicians are weight biased, many patients with obesity may see doctors who consider them disgusting, sloppy, dishonest, or unlikeable. Given the potential negative implications for care of patients living with obesity, it is critical to reduce weight bias among physicians. Our study also showed that weight bias was higher among men and those with lower BMIs, consistent with previous studies [14] .
Unique to the Canadian context is the publicly funded healthcare system. Interestingly, half of practicing physicians agreed that people with obesity increased the demand on the public healthcare system, which was related to more weight bias and worse attitudes about treating patients with obesity. Public health demand items were associated with feeling frustrated with patients with obesity (rs = 0.32-0.33, ps < 0.001). The causal model for these relationships is unclear and it remains to be determined if some physicians working in a publicly funded healthcare system may develop weight bias in part because they blame individuals with obesity for the increased demand that obesity and its associated comorbidities place on the Canadian public healthcare system.
This study emphasizes the need to reduce weight bias among practicing physicians in addition to making efforts to sensitize students entering the medical profession. Without such initiatives, patients with obesity may continue to experience harmful effects of weight bias, including less respect, less time spent with patients, and less patient-centered communication, thus contributing to negative effects on their overall health [11, 12] .
Conclusion
This study contributes to our emerging understanding of weight bias among Canadian family physicians but is limited by the underrepresentation of family physicians in Quebec. Future work is needed to investigate weight bias reduction techniques targeted at physicians. Longitudinal studies may be informative to track and understand how weight bias manifests during formative medical training and how this may translate into practice over time. Future research investigating weight bias among Canadian samples of physicians within other medical specialties (e.g., bariatric surgery, obstetrics, gynecology) and other healthcare providers (e.g., exercise specialists, dietitians) would contribute valuable information about the environment of Canadian healthcare for people with obesity.
